A. Let l > 3 be an odd prime. Let S 0 , S + , S − be mutually disjoint nite sets of rational primes. For any sufficiently large real number X, we give a lower bound of the number of imaginary quadratic elds k which satisfy the following conditions: the discriminant of k is greater than −X, the class number of k is not divisible by l, every q ∈ S 0 rami es, every q ∈ S + splits and every q ∈ S − is inert in k, respectively.
I
In this paper, we give a lower bound of the number of certain families of imaginary quadratic elds whose absolute value of discriminants are less than given number (main result is corollary below). We brie y review the investigations concerned with this kind of problems.
Let us denote Z the ring of rational integers, Q the eld of rational numbers.
For any rational prime l, we denote Z l the ring of l-adic integers. If k is an algebraic number eld of nite degree over Q, we denote h(k) the class number of k and D(k) the discriminant of k. We denote S the cardinality of any set S .
Let (·/·) be Legendre-Kronecker symbol.
Let us denote Q − the set of all imaginary quadratic elds, Q
Hartung [13] proved that {k ∈ Q − ; 3 h(k)} is an in nite set, and remarked that his method (an application of Kronecker's class number relation) can be applied to the same statement in which 3 is replaced by any odd prime l. The case of l = 3 is also implied from Davenport-Heilbronn's investigation [10, 11] on mean 3-class numbers of quadratic elds.
Kohnen and Ono [20] obtained lower bound of {k ∈ Q − (X); l h(k)} where l ≥ 5 is any prime. This is quantitative re nement of Hartung's result. Ono [26] , Byeon [3] also obtained similar estimate for real quadratic elds for primes l ≥ 5.
Cohen and Lenstra [6] conjectured the density
The results cited above are far from these conjectured values.
For any number eld k of nite degree over Q and any rational prime l, λ l (k), µ l (k) denote Iwasawa λ and µ invariants of the basic Z l -extension over k respectively. It is known by Iwasawa [18] that, if l h(k) and l does not split at all in k,
Horie, HorieOnishi [14, 17, 15] 
in nite set (For any abelian number eld k and any rational prime l, it is known by Ferrero-Washington that µ l (k) = 0). Naito [23, 24] 
By Iwasawa's theorem, these values are lower bounds of
and
It is longstanding conjecture (so-called Greenberg's conjecture [12] ) that λ l (k) = 0 for any rational prime l if k is totally real. The real quadratic case of NakagawaHorie's investigation provides some evidence for the conjecture. Taya [29] improved their result and showed that the value of (1) ≥ 17
24
. Nakagawa-Horie's result are also extended to more general situation, quadratic extensions over xed number eld case by Horie and the author [16] and over xed function eld case by the author [19] , using the theory of zeta functions associated to certain prehomogeneous vector space (the space of binary cubic forms) developed by Datskovsky and Wright [9] .
Belabas and Fouvry [1] re ned Davenport and Heilbronn's investigation and estimated {k ∈ Q + (X); 3 h(k) and D(k) is a rational prime}.
Byeon [4] extended the investigation of Kohnen-Ono so that it covers the cases treated by Horie [14] . He obtained
for any odd prime l ≥ 5 and any real number ε > 0 (the suffix of means that an implied constant depends on them). Ono [26] , Byeon [3, 5] Conditions ( * ): every prime q ∈ S 0 rami es, every prime q ∈ S + splits and every prime q ∈ S − is inert in k, respectively (suffix of the inequality means that the implied constants depend on them).
Remark. One of the application of this kind of results is, as mentioned above, to give an estimate of {k ∈ Q − (X); λ l (k) = µ l (k) = 0}. We give another one. by the following formulae:
We de ne the order ord l (g) of g at rational prime l by ord l (g) = min{n|a(n) 0 (mod l)}. 
Sturm [28] proved that, if g(z) ∈ M k (N, χ) has rational integer coefficients and
then g(z) ≡ 0 (mod l). He proved this fact when k is an integer (detailed proof can be found in Murty [22] ), but Kohnen-Ono loc. cit. pointed out that it is easy to verify this fact when k is a half integer.
Let H(n) denote Hurwitz-Kronecker class number of integeral binary quadratic forms of discriminant −n (−n ≡ 0, 1 (mod 4)). If −n = D f 2 where D is a negative fundamental discriminant, then H(n) is related to the class number h(D)
of an imaginary quadratic eld Q( √ D) by the well-known formula:
Here w(D) is half the number of roots of unity in Q( 
